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(4)  The quantities Pr> called the generalised force coordinates are usually functions of the quantities by which the state of the system is   defined,   according  to   the   nature   of the  problem.     When   the quantities Pr .. . vanish, the system is said to be isolated.
(5)  The  principle   of action   and  reaction  may  be regarded as embodied in the statement that every non-isolated system is part of a larger isolated system.
The external forces Pr acting on any finite portion S of the universe being due to actions and reactions between this portion and neighbouring portions, must be derivable from the mutual energy of these portions and S, and by extending the system so as to include all those bodies which exert actions on S, the forces Pr will be eliminated just as the mutual actions and reactions of the particles of a rigid body are eliminated in forming the equations of motion by D'Aleniberts Principle.
37. Dynamical and granular theories of the Universe.    By a
proper choice of coordinates many typical phenomena may easily be brought under the scheme of the last article. .We may instance the electric and magnetic phenomena occurring in a system of bodies which are either perfect conductors or perfect insulators, and in which no magnetic hysteresis occurs.
If it be possible to bring all physical phenomena under this scheme, then we have a dynamical theory of the Universe.
A further simplification occurs if it be possible to reduce the system to a collection of isolated mass-points, devoid of rotatory inertia, moving in accordance with Newton's Laws, and attracting or repelling each other with forces which are continuous or discontinuous functions of the distance between them. A medium formed of such mass-points might be called a Newtonian or granular medium. The medium considered by Prof. Osborne Reynolds1) is of this character. It will be seen that for such a medium, taking #r, yr, $r to be the coordinates of a grain and |r, <rjr, £r the corresponding impulse coordinates, the expressions for the energy must assume the forms
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and if further the grains are to be alike in all respects mr must be the same for all grains, and the function Frt the same for all pairs of grains.
1) Scientific Papers vol. III.
